Cardiorespiratory effects of mu and delta opiate agonists following third or fourth ventricular injections.
The cardiorespiratory effects of prototype mu (morphine and beta-casomorphine 1-4) and delta (D-Ala2-D-Leu5Enkephalin-DADLE) opioid ligands were compared following microinjection into third and fourth ventricular spaces in conscious and anesthetized rats. The direction of change in arterial pressure produced by ventricular opioid injections varied according to ligand, site of administration, and state of consciousness of the animal. In general, pentobarbital anesthesia blocked or reversed the pressor response to these opiate agonists; depressor responses became magnified following pentobarbital. Qualitatively, the predominant effect of third ventricular DADLE in anesthetized rats was to produce a depression of arterial pressure and pulse pressure, suggesting an involvement of hypothalamic delta opioid receptors in decreasing sympathetic outflow. By contrast, morphine exerted pronounced bradycardic effects following fourth ventricular administration, suggesting an action at mu opioid receptors which influence vagal parasympathetic activity. Both ligands lowered respiratory rates upon fourth ventricular injection, indicating a possible involvement of either opioid receptor subtype in the depression of brainstem respiratory centers. These depressant effects of opioids upon cardiorespiratory function were readily reversed by naloxone. The qualitative similarity between the cardiovascular effects of third ventricular DADLE administration and various forms of circulatory shock may indicate that both phenomena involve delta opioid receptors at hypothalamic sites.